The interaction of Phe472 with a fluorescent inhibitor bound to the complex of myosin subfragment-1 with nucleotide.
The fluorescent probe 3-[4-(3-phenyl-2-pyrazolin-1-yl)benzene-1-sulfonyl amido]phenylboronic acid (PPBA) acts as a fluorescent inhibitor for the ATPases of skeletal [Hiratsuka (1994) J. Biol. Chem. 269, 27251-27257] and Dictyostelium discoideum [Bobkov et al. (1997) J. Muscle Res. Cell Motil. 18, 563-571] myosins. The former paper suggested that, upon addition of excess nucleotides to the binary complex of subfragment-1 from skeletal myosin (S1) with PPBA, a stable ternary complex of S1 with PPBA and nucleotide is formed. Useful fluorescence properties of PPBA enable us to distinguish the conformation of the myosin ATPase at the ATP state from that at the ADP state. In the present paper, to determine the PPBA-binding site in the complexes, enzymatic and fluorescence properties of the S1.PPBA.nucleotide complexes were investigated. Upon formation of the ternary complex with ATP, a new peak appeared at 398 nm in the PPBA fluorescence spectrum. Experiments using model compounds of aromatic amino acid suggested that this fluorescence peak at 398 nm is originated from PPBA interacting with Phe residue(s). Taking into account differences in fluorescence spectra between complexes of S1 and those of subfragment-1 from D. discoideum myosin (S1dC), in the ternary complex of S1 formed with ATP, PPBA was suggested to interact with Phe residue(s) that is absent in S1dC. Docking simulation of PPBA on the S1.nucleotide complex revealed that Phe472 interacts with PPBA. Binding sites of PPBA and blebbistatin, an inhibitor showing high affinity and selectivity toward myosin II [Kovács et al. (2004) J. Biol. Chem. 279, 35557-35563], seem to overlap at least partly.